Plants with purple abaxial leaf surfaces are very common in nature but the ecophysiological aspects of this phenotype are not well known. We have shown that the purple color of the abaxial surfaces generates an interesting contrast between the color of the stomata arranged on the epidermis, generally green, and the purple color of the pavement. This contrast makes the stomata completely visible to optic microscopy of the extant plants. This phenomenon made possible the proposition of a strategy to measure the distance between the stomata of the layer. The measurement of the distance between stomata generates accurate information of the distribution of stomata on the epidermis of living purple plants. In future ecophysiological inferences will be established from the information brought about by the measurements of the distance between stomata in purple plants. Introduction 1 A purple coloration of lower abaxial leaf surfaces is commonly observed in 2 deeply-shaded understorey plants, especially in the tropics. However, the functional 3 significance to pigmentation, including its role in photosynthetic adaptation, remains 4 unclear [15]. The pigments responsible for the coloring are known by anthocyanins, it 5 can be found in plant species across a broad range of habitats, especially common in 6 understoreyplants of the tropics [10, 16] The leaf coloration of the abaxial surface may 7 be transient or permanent depending of environmental conditions and plant species, [16]. 8 Although the distribution of abaxial coloration among tropical taxa are widespread, it is 9 not known the physiological significance of this phenotype. Some studies regarding the 10 ecophysiological relationships involved in the foliar anthocyanin in upper adaxial surface 11 have demonstrated that pigmentation play a rule in light-attenuation, protecting 12 underlying cells from photoinhibition through the absorption of high energy blue-green 13 wavelengths [7, 12]. Photoprotection have also been implicated in the physiological rules 14 played by anthocyanins in plants in which exposed abaxial leaf surfaces are vulnerable 15 to high-incident light. [14] Some studies have observed that the purple abaxial leaf 16 surfaces appeared to reflect more red light than green surfaces. [17]. This observation 17 induces the hypothesis that anthocyanin pigments may function to reflect 18 adaxially-transmitted red light back into the mesophyll, in order to capture red photons 19 in environments where light is limiting. This hypothesis is known as back-scatter 20 propagation, it has not yet received a complete experimental validation but could 21 explain the color of leaves in understorey plants. It is known that the abaxial surface of 22 the dimension of the size of the stomata in the studied species. For example, the length 88 of the stomata from Tradescantia pallida, the largest among all the plants studied, is on 89 5/11 the order of more than 10 times the stomata of the plant Oxalis atropurpurea, the 90 smallest. 91 Although all plants have the pavement color contrasting with the color of the 92 stomata, the color of the abaxial face has plasticity, especially in the species Oxalis 93 atropurpurea and Tradescantia minima in which they varied from green to purple 94 according to environmental variations (Data not shown). 95 1.1 Morphometrics 96
leaves some species of purple plants presents a high concentration of green stomatal cells 23 which generates an interesting contrast between the color of the floor of the epidermis 24 (purple) and the stomata (green), making this cells completely visible in studies of 25 density and distribution pattern on the leave epidermis. [8] The stomatic density varies 26 according to the environmental light exposure. [11] , then the color of the epidermis may 27 also influence the distribution of stomata. In the current study we evaluate measures of 28 distance between stomata at epidermis of purple plants as a derived parameter of 29 stomatic density, through a automated method. Moreover we describe the variation of The stomata from a microscopic image of the abaxial surface from a purple leaf is 64 manually assigned. The geometric center of each stomata is determined by an algorithm 65 written in the matlab language, from which the cartesian coordinates of the centroid 66 pixel (x i , y i ) of each point are obtained. The distance between each pair of points in the 67 image is given by the equation below:
where d is the measure of the distance between two stomatal centroids (x i , y i ) and
69 (x(i + 1),y(j + 1)). An array of distances between stomata of a generic image is then 70 defined as shown in Figure 1 . 
Results

72
Model purple plants 73 We found a purple plant from specie Ctenante oppenheimiana with highly contrasting available at [3] , [5] , [4] , [6] , [2] , [1] . 
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The results shown in Figure 5 indicate that the mean distances between neighboring 114 stomata are inversely proportional to their stomatic densities and vary linearly 115 therefrom in each species independently. These measurements are, therefore, direct 116 evidence of plasticity as regards the variation of stomata distribution on leaf epidermis.
117
When transposing the mean values of the measurements indicated in the graphs shown 118 above, for a single graph that quantifies the relation distance×density between plant 119 species, it can be observed a tendency of geometric decay of distances between stomata 120 with respect to density . The graph showing this trend is shown in the Figure 6 . 
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It can be inferred from the graph of Figure 6 that the distance between stomata decays geometrically with the increase in stomatal density in plants of different species, 123 the same trend to that shown for the density × area of the stomata seen earlier in 124 Figure 4 . This trend probably applies to any set of plants of different species with 125 significant differences in mean stomatal densities.
